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In order to fulfill a need for information for use
in preliminary design of systems of hydrofoils, the NACA
has conducted several. investigations .of the force charac~-
teristics of single, hydrof01lg. The first investigation
of this type (reference 1) was made in order to determine
the characteristics of hydrofoils of several sections. A
second investigation of the effect of dihedral and depth
of submersion was reported in reference 2. ©None of the
sections used in the afore-mentioned tests were especially
designed for use as hydrofoil%. The present report sup-
‘plements the reference reports and gives the results of
tests of a hydrofoil, w1th a.gection that was gpecifically
d351gned to meet some ef .the. requirements of high-speed
underwater . operatlon.‘ Tnis sectlon, ‘shown in figure 1,
has & sharp leading edge and a substantially flat chord-
wise pressure distribution at a 1ift coefflcient of O. 2o

It hag been designated the NACA 66,5+209 section.

RESULTS AND DISCUSSION. .

Figure 1 shows the S5-inch chord by 30-inch spen
hydrofoil with its supporting struts. Ordinates for the
NACA 66,58~209 section hydrofoil are given in table I,
Figures 2 to 6 show the results of the tests made with
the hydrofoil at various depths and angles of attack.
These results are presented as 1lift and drag coefficients
of the standard NACA form plotted as a function of speed,
with angle of attack as a parameter, Small arrows on
these curves indicate the lowest speed at which cavita-
tion was observed on the upper surface of the hydrofoil
at each angle of attack, A summary of the characteristics
«f the hydrofoil at a depth of 25 inches (5 chords) is
given in figure 7,



The drag forces measured &urlng the teste included
the windage 0f the support gear, the drag af tha portion
of the support struts in the water, the drag due to inter-
ference between- the struts and the- hydrofoil, and the
drag of the hydrofoil itgelf, This measured gross drag
was corrected by subtraecting the measured tare drag in-
cluding the drag of the struts and the windage of the
gear. The net draz coefficients presented therefore in-
clude some interfereunce drag and may be expected to rep-
resent drag encountered under conditions with similar

intersections of the gtrut and the hydrofoil,

' LangleJ Memorial AprOnautical Laboratory, :
' National Advisory Commlctee for Aeronaatlcs,
Lengley Fleld “Va.
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TABLE I

ORDINATES ¥OR NACA 66,5~-209 SECTION HYDROFOIL
[Stations and ordinates in percent of chord]

Upper surface Lower surface
Station Ordinate Station Ordinate
0 0 0 0
L4776 B33 , 024 -, 333
.721 ' . 445 779 -, 305
1,212 , 665 1,288 -, 441
2,444 1,138 2.566 ~5766
4,925 1,922 5,078 -1,290
7,417 2,500 7.683 -1,652
9,914 2,970 10,086 -~1,936
14,916 3,711 15,084 -2.,368
19.923 4,284 20,077 ~2,692
24,933 4,728 25,067 -2,938
29,945 5,079 30,0565 -3,1356
34,968 5,831 35,042 -3,271
39,971 5.498 40,029 -3,356
44,986 5.590 45,014 ~3,400
50,000 5,576 50,000 ~3,370
55,014 H.4866 54,986 ~%,276
60,027 5,239 59,973 ~-3,097
65.038 - 4,898 64,962 ~2,838
70,046 4,414 | 69,954 2,470
765,081 3,806 74,949 -2,016
80,081 3,092 79,949 ~1,500
85,045 2,29b 84,966 -,.949
90,033 1.4985 89,967 -, 425
95.016 , 664 94,984 -, 032
100,000 0 100,000 0
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Flgure 1.~ Sketch of hydrofoil and its support struts.
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Figure 4.~ NACA 66, S-209 section hydrofoil,

Depth = 2 chords.
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Figure 5.- NACA 66, S-209 section hydrofoil. Depth = 3 chords.
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Figure 6.- NACA 66, S-209 section hydrofoil.

Depth = 5 chords.
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Pigure 7.~ Summary of characteristics of NACA 66,5+209 section

hydrofoil at a depth of 25 inches (5 chords).
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